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Fig. 811. 



(445) 



Fig. 312. 



(445) 
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Fig. 859. 
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Fig. 378b. (534) 
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Fig. 383. (542) 
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EXPLANATIONS. Plate 1. 

FLOW PHENOMENA AND STRESS LINES UNDER TENSILE 

STRESS. 

I, 2. Crinkling, crinkled. 
3, II, 13. Crumpling, crumpled and 45" stress lines. 
4, 8. Stress lines produced by defects. 
5, 12. 45'-6o* advancing stress lines regularly spaced. 
6, 7, 10. Edge-streamers or lines ; cross-bars or lines. 
9. Grooves, grooved ; folds. (See also 3 and 13.) 
14-20. 45* stress lines. 



■* f 

■ • 



' I 



L. 



^ -' 



:'-ARr, 



'*r 



..», 



■Nt 



Lii ■ - .. . • - 



T, 



*♦ -. 



IP 



• I > 



t 



^-u\'- . 






/ 



/ 



r— 



y- 



1- 



'"if 

r 



■■•■• -i. : ' ■ 






r- ' ' 



V -I 



t-t-h*-^ 



■~iy'<9 



/ 



- " • . / 



r— 



■ii : , 



■-'. , 






• 'S 



/ 

/ 






• I 



♦ t 






EXPLANATIONS. 



Plate 2. 



FRACTURES, PRODUCKD BY VARIOUS STRESSES 

(117-128. ETC.). 



1. Pyramid, perfect. 22. 

2. Pyramid, perfect. 

3' Crowned pyramid. 23. 

4- Truncated pyramid. 

5- Half-crowned pyramid. 24. 
6. Crowned double pyramid. 

7- Truncated pyramid. 25. 

5. Double pyramid, half-crowned. 

9- Crowned truncated funnel. 26. 

0. Crowned truncated funnel. 27. 
!• Flat fracture, imperfect crown, 

radiated, mat core. 28. 

2. Flat fracture, radiated ring, mat 

core. 29. 
3-. Pinnacled flat fracture, radial 

rays, mat core. 3^- 

4- Radiation from defect. 3i- 

5- Crown, radiated ring, mat core. 32. 

6. Pinnacled flat fracture, radiated 33- 

ring, mat core. 34* 

7- Slightly pinnacled flat fracture, 35- 

radiated ring, mat core. 36. 

3. Pinnacled flat fracture, radial 37- 

rays. 38- 

9- Flat fracture, radial rays, bril- 39. 

liani core, fine-grained edge. 40. 

20- Coarse-grained fracture, due to 41. 

defect. 

21- Coarse-grained fracture, due to 42. 

defect. 43. 



Coarse-grained fracture, due to 

defect. 
Coarse-grained fracture, due to 

defect. 
Ilalf-crowned pinnacled helical 

fracture, double funnel. 
Torsion fracture, cast steel 

(210). 
Winding tests. 
Normal transverse fracture 

(275). 
Normal transverse fracture 

(275). 
Torsion fracture, low steel 

(Flusseisen) (210). 
Torsion fracture, cast iron (210). 
Normal rail fracture (275). 
Irregular rail fracture (275). 
Normal rail fracture (275). 
Noimal rail fracture (275). 
Normal rail fracture (275). 
Normal rail fracture (275). 
Normal rail fracture (275). 
Normal rail fracture (275;. 
Normal rail fracture (275). 
Irregular rail fracture (275). 
Stress lines in transverse rail 

fracture (274). 
Stress lines, transverse rail test. 
Fracture, transverse rail test. 
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EXPLANATIONS. Plate 3. 

lOO-TON ( 100,000-KG.) WERDER MACHINE. 

DSSIGNBD BY L. WERDER, 1852, BUILT BY NUERNBERG MACHINE WORKS. 

Sects. 554-573» 45^1 4*^3. 4891 495i ^^d 497. (L ^JQ.) 

-7* Arraugremeut for Teusioii-tests, for flats aud rounds. 

1-4. Load-indicator and driving mechanism; plan, elevation, sec- 
tion; Bauschinger mirror apparatus attached. 
5-6. Section in front of check-scale and through main scale. 
7. Elevation of telescope-stand. 

-IS* Arraiigreiiieiit for Thrust-tests. 

S. Longitudinal section. "in.. 

-,, . / Bauschinger instruments of 

9-1 1. Elevation. > . . , . 

c .• . .u t- J 1- 1- J V precision attached. 
12. Section at the hydraulic cylinder. ; 

L3-18. Arraiigreiiieiit for Crns]iiiig:-tests. 

13-16. Holders. } Bauschinger's mirror apparatus at- 



. [ 

ine. ) 



17-18. Attached to machine. ) tached. 

19-22. Arraiigr^uieiit for Shcariug^-tests. 

19-20. For double shear. 
21-22. For single shear. 

23-25. Arraiigrenicnt for Transverse Tests. 

'. .. - . I With Bauschinger's apparatus. 

24. Longitudinal section. ) 

2§. Section at the hydraulic press. 

26-30. Arrangement for Torsion-tests. 

26-30. Plan, with Bauschinger's measuring-apparatus. 

27. Section, through axis of test-piece. 
28-29. Elevation. 

31-36. Bauschinger's Measuring-apparatus. 

31. Telescope mount for torsion-tests. 
32-34. Mirror apparatus for tension and crushing-tests 
35-36. Microscopes for thrust-tests. 



EXPLANATIONS. Plate 4. 

WERDER TESTING-MACHINES. 

DKSIGNED BY L. WERDER, BUILT BY NUERNBERG MACHINE WORKS. 

Sects. 565, 571. 

1-5. Plan and Travellings-crane for the 100-ton Machine 
(Plate 3). 

1-2. Elevation and section through laboratory. 
3-5. Details of travelling-crane. 

5-15. Werder Machine of 50 tons capacity. 

6. Plan. 

7. Longitudinal section. 

8. Elevation of driving mechanism. 

9. Scale and valves. 

IO-I2. Arrangement for crushing-test. 
13-15 Arrangement for tension-test. 

IB -21. New Arrangement for Torsion-tests for the lOO-ton 
Machine. 

16-17. Plans. 

18. Elevation, driving mechanism. 
19-20. Sections through axis of test-piece and between lever and 
hydraulic cylinder. 

21. Side elevation, lever, and hydraulic press. 



.^^- NEW YOKK 

-y^X LIBRARY 



/. •^' "'^ ? 






EXPLANATIONS. Plate 6. 

50-TON (50,000-KG.) MARTENS MACHINE. 
DESIGNED BY A. MARTENS, 1884, BUILT BY NUERNBERC. MACHINE WORKS. 
Sects. 534, 530, 546, 566-573, 530, and 563 PI. 5, 11, 13. (A //j, //j, and /6^.) 

I. Section through axis of machine. 
3. Transverse section. 

3. Elevation. 

4. Check-weights. » „.. , , , , 

_. . . , V With depositing mechanism. 

5. Poise-weights. j 

6. Top view, bearing of lever. 

7. Plan and horizontal section. 
8, 9. Intensifier and circuit-breaker 

10. Main knife-edge. 

11. Supports of balance-weights. 
12—17. Holders. 

18. Heating-furnace for hot tests. 
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EXPLANATIONS. Plate 6- 

5a-TON (5<),OOa-KG.) TKSTIXG-MACHIXE. 

MOIIR & FKDERHAKF, MANNHKIM. GERMANY. 
Sects. 72, 376. 479, 49». 493, 574-582. PI. 6 and 7. {L /j, 1884, p. 141; 27, 1884, p. 545.) 

I9 2. Elevations (hand-power shown by dotted lines in Fig. 2). 
3^ 4. Mechanical I>rive. 

IS-8. Apparatus for Crusliin^-tests. 

11-220. HoWlcrs. 

II, 16, 17. Rope. 
13-15, 18-20. Rounds and flats. 
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EXPLANATIONS. Plate 7. 

MOHR & FKOKRHAFP TESTING-MACHINES. 

MANNIIRIM, r.FRMANY. 
Sects. 72, 376, 479 492, 493, 517, 574-583. (A i2, 1884. p. 141: 27., 1882, p. 545-) 

Notation : L = capacity ; 5= size, length, breadth, height ; T. P. dimen- 
sions of test-piece. 

Tension, CruHhiiig, and Transverse Test Machines ; hydraulic 
power : built : 



Fig. 
A 
S 



5 5 5 

90/ 75/ 60/ 

10 ft. 10 X 16 ft. 9 X 13 ft. 8 10 ft 10 X 15 ft. 5 < 10 ft. 10 ft. 10 X 15 fl- X 10 ft. 




5 
30/ 

10 ft. 10 X 9 ft. 2 X 10 ft. 8 



Tension, Criisliing, and Transver.se Test Macliines; hani 
and power ; built : 



Fig. 

/: = 
s- 



4 
60/ 

xoft. 10 X 15 ft. 5 X II ft. s 



4 
50/ 



3 
50/ 



10 ft. lo X 9 ft. 10 X 12 ft. yj 10 ft. 1 X 13 ft. 3 X 8 ft. 10 



Fig. ' 
5" = 



30/ 
10 ft. X 9 ft. I X 9 ft. I 



15/ 



I 

10/ 



7 ft. 10 X 8 ft. 6 X 7 fl. 4 7 ft. 10 X 8 ft. I V 6 ft. 1 1 



Tension Machines; hand power ; built : 



Fig. 



S 



2200 lbs. 



>So lbs. 



I ft. I X 4 ft. 7 X 4 ft. I ft. T X 3 ft. S X 3 ft 



Transverse Macliines ; hydraulic power ; built: 



Fig. 






6 

80/ 

4 fl. 7 X 8 ft. 10 X 7 fl. 4 



60/ I 40/ 

4 ft. 7 X 8 fl. a .'' 7 ft. 1 ! 4 ft. 7 .-' 7 ft. rt ••: 7 ft. 



Spring-testers ; hydraulic power ; built : 



Fig. 



6 = 



16/ 

11 ft. I X 9 ft. 6 X II fl. 8 



20/ 5/ 

9 fl. X 9 ft. X 9 ft. 10 8 fl. 6 X 3 'I- 5 X 5 ft- 5 



Transverse Machines for Ciist Iron ; hand power ; built: 



Fig. 



I. = 
s = 



8 ' 8 

2200 lbs. 1320 lbs. 

I ft. 9 X 4 ft. I X 3 ^t.j I ft. 9 X 4 ft- I X 3 ft. 



AViro-windini^ Machines; hand power; built like Fig. 12 ; 7*. P. = 
0.04 to 0.24 in. diam.; S= 50*' X 16' X 14' ; wt. 160 lbs. 

Bendiug-test Machine for Siieet Metal; hand power; built like 
Fig. 9 ; T. P.: S = 40" X 22" X 21' ; wt. ~ 450 lbs. 

Bendiii{^-inachines for Flats; built. 



Fir. 



.V = 



10 

3 in. X 0.4 in. 
4 fi. 2 X 3 ft. X I fl. 5 



II 



2 in. V I in. .'Fig. lo for hand power. 

4 ft 3 X 3 f I. X > ft. lojFig. It for hand and mechanical power. 
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EXPLANATIONS. Plate 8. 

GRAPENSTADEX TESTING-MACHINES. 

ALSATIAN MACHINE WORKS, GRAFENSTADEN, GERMANY. 
Sects. 492, 493, 518, 583-586. (A /_», 1882, p. 8.) 

^== space (length, breadth, height) in. 

^'^ • 60-toil Machine* tension, crushing, transverse tests. S = ^fi. 

* X 5 ft. 3- 

1. Elevation, tension-test of rounds. 

2. Longitudinal section, tension-test of flats. 

3. General view. 

4.-5. Arrangement for crushing-test. 
^-7. Arrangement for transverse test. 

^* ^Oiistriictioii of Clieek-scale. 

^' O-eneral View of lOO-toii Maehiiie. S= 10 ft. 10 x 6 ft. 10 x - 

^^* Oeneral View of 25-ton Macliine. .S = 6 ft. 7 x 4 ^t. X — 

11*32. Tension-holders for Ronnds and Flats. 

'i«^28. Shapes of Tension Test-pieces. 

"^9 30. Recording^ Apparatus. 



•;<.■; ;.E» 

■■>uc Hi 





B s:;;;:;:::::::^:^^:; 




EXPLANATIONS. Plate 11. 

MACHINES OP 
HARTIG-REUSCH, built by o leuner, Dresden. 

WENOLER, •• " KROMME, BERLIN. 

SCHOPPER, " " L. SCHOPPER, LEIPSIC. 

LEUNER. 

Sects. 482, 539, 540, 542-545 {L 2/j), 539, 543 {L 2is), 5 A ,C3'. 543 ^^ ^^■^)' 

1-S* Schopper's Macliiue^ for tests of thread, paper, etc., etc. 
Z := 20 lbs. to I ton. 

9-13. Hartig^-Reiiscli Machine, for tests of thread, paper, etc., etc. 
Z = 8-41 lbs. ; for larger capacity built of somewhat different design. 

14«27. Weiidler's Machine (Martens* release) for paper tension-test. 
Z = 19-44 lbs. 

2S-49« Leaner Machine^ for tension, crushing, and transverse tests. 
Z = up to I ton. 



EXPLANATIONS. Plate 10. 

500-TOX (500,000-KG.) TESTING-MACHINE. 

BUILT FOR THE CIIARLO TTENBURc; TESTING LABORATORY BY C. HOPPE 

BERLIN, GERMANY. 

Sects. 189, 457, 493, 591-598. 

1. Plan and section through press-cylinder. 

2. Longitudinal section of machine. 

3. Elevation. 

4. Section in front of scale. 

5. Buffers. 

6. Crosshead of press. 

7. Section at piston. 

8. Section through press-cylinder. 



EXPLANATIONS. 



Plate 13. 



MARTENS' IMPACT MACHINES. 18H5-1S»«. 

BY E. BECKER, BERLIN, ANP BY THE CHARLOTTENBURC. TESTING 

LABORATORY SHOPS. 

Sects. aaS, aag, 230, 232. {L too, ISJ* fJS-) 

1«21. MachiiieH for Iriipact-y Criishiiigr-9 Tension-, and 
Xransverse-tests. 

Drop up to 14 ft. 10. in. 

f , 2. Elevation and section. 

3. Plan. 
4. 5. Movable scale (clamp). 
6-13. Balls (66-440-lbs.). 
14-17. Dies (for flanging-test). 
18-21. Arrangements for tension-tests. 



22-30. Impact Machines for Tests of Flagrs* Pasteboard, 
Glass, etc. 

With balls of from i-ii lbs. ; drop up to 6J ft. 

31 -35. Machine for Repetitive Impact-tests of Ropes, 
Chains, Ballast, etc. 
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EXPLANATIONS. Plate 13. 

TESTING-MACHINES OF 

OOIiliNER, BUILT BY F. J. MUELLER, PRAG. 

I»PAFF\ •• *' R. FERNAN ft CO., VIENNA. 

MARTENS, ** " CHARLOTTENBURG TESTING LABORATORY SHOPS. 

Sects. 598-601 : 45a, 479, 490, 493. {L 220). 

1-14* GoUuer Macliiiic. Z = 20 tons. 

1. Elevation. 

2. Section. 

3. Power-pump. 

4. Arrangement for transverse tests ; section. 

5. Arrangement for torsion-tests ; elevation. 

6. Plan of machine. 
7-9. Tension-holders. 

10-14. Crushing-holders. 

15- 17. Pl'aff' Machine. Z = 70 tons. Elevation, section, and plan. 

18-31. Martens' 5-ton Machine. 

18-20. General views. 
21-31. Detail. 
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EXPLANATIONS. Plate 14. 

AMSLiER-LAFFON TESTING-3IACHINES, 

SCHAFFHAUSEN, SWITZERLAND. 
Sects. 602-609, 453, 477, 550, 561. {Lj). 

^* Ornshingr- and Transverse-test Machine. L — 2 tons; S 

= 25i X 23J X 88^ ; T. Z'. = 13 X 8} X 4} »n. 

*^^ ^Machine for Simultaneous Tension and Torsion. Z = 25 1.: 

torsional moment = 8400 in. lbs.; 5 = 47 X 47 X 130 in. 

^* Oru.sliingr-test Machine (cement and mortar). Z = 33 ; S — 
31 X 31 X 82} in. 

^* Tension Wire-tester. Z = 30 t.; 5 = 25! X 27i X 94I; T. P, = 
21}/.; d, = -fgin, 

*^* Tension-machine; for hand and power. Z=25t. ; 5 = 25J x 
39l X ii8i in. 

^* Teiision-9 Crushing^-, Transverse-power Machine. Z = 50 

t. ; 5" = 39i X 29J X 118 in.; 5, = 37J X 35i in. 

• * Crushing- and Transverse-test Machine. Z = 60 t. ; 5 = 

39i X 31 X 86J in.; 7\ P. = 9} X 7 X 13} in. 

^'^ Autographic Recorder for Tension, Crush ing, and De- 
flection. 

* Crushing- and Transverse-te.st Machine. 50, 100 and 150 t.; 

5 = 36^ X 25J X 160 in. Pump 5i = 37^ X 35r in. 

^^^. Torsional Wire-tester; Z = 335 in. lbs.; S= 41 J x 23^ X 47 in.; 
T, P. =z i = I5j in.; d, = 0.080 — 0.37 in. 

^ ^ . Wire-winding-test Machine. 5 = 22 x 4} X 12 in.; r. /». = 

y= 8"; d. = 0.080 — 0.27 in. 

■^ ^^. Crushing- and Transverse-test Machine. Z = 5 t.; .s* — 27J 

X 25J X 94i in. 

^^, Beuding-test Machine. Z = 70 t.; 5 = 40 x 25 J x 43; T, P. = 

CJ X 2} in. 



^ 



• Circular Bending-test Machine. Z = 21,300 in. lbs.; S = 35^ 
X 27i X 71 in. ; 7-. P. = 4} X 3s X 0.8 in. 

^ft*20. Holders for Tension-test. 
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EXPLANATIONS. Plate 16. 

FREN'CH TESTING-MACHINES. 

Sect. 610. 

^» 2. Mariu-Darbel Maeliiiie; 65 lbs., 2, 5, 10, 15, 30. 60 and 100 

tons. Small machines without levers. 

•^"*/5. T]ioiuas.sct MaoliiiieN; for torsion-tests. 

^^- TlioiiiaHset Machines. L — 2$, 50 tons and less than i ton. 

'^ • Le CreiiHot Machines. 

^"••Tll. Dyiianioiihcter of the Paris, Lyons & Mediterranean 
l{y. L = 20 tons. 



-14. Dynanioincter ol' the P., L. & M. Ry« Z = 80 tons. 

. St. Chaniond Machine, i^ = 50 tons. 
^}. Des^off'es, Ollivier, Curioni Machines* 
"^, 18. Chain-tester ol* the P., L. & M. Ry. 
V, 20. Dehihu; Machine. 
^9 22. B. Tray von Machine, of the Mulatiere, Lyons, Steel 

Works. /- = 10, 25, 30, 35 and 40 tons. 
<S. Maillard Machine. A = 25 tons. 

4. E. Marie Macliines of the P., L. & M. Ry. Z = 100 tons. 

<5. M. E. Petit 3Iachine. 

Bibliography to Figs.: 

1, 2 . {L lOJ, IS.i, J41)\ 3-6 : (/: 183, 249)\ 7 : (Z 102)\ 8-14. 17. 18, 21. 
22.24 {L UU, IS.i,:J4'')\ 15: (A Kk'); 16: (/. r?W)\ 19,20: (Z i(>.^ 
18S ; J4, 1S88, p. 5); 23 : (Z ^y;.^ AS,^, JOO); 26 : (Z i(/J). 
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EXPLANATIONS. 



Plate 16. 



BRADFORD COLiLEGK lOO-TON (100,000-KG.) WICKSTEED 

MACHINE. 

DESIGNED BY J. H. WICKSTEED. BUILT BY J. BUCKTON ft CO. LIMITED, 

LEEDS, ENGLAND. 

Sects. 6ti-6i8, 485 and 51^, PI. 16 and 17 {L 4Q, 1884, p. 180; /f, 1886, II. p. 27; 4S, 1886, II. p. 

176; 2^). 

1, 2. Arraiigeuieut for Tli rust-test. 5 = (/ = 72 in.; / x w = 9 

X 9 in)- 

3-5. Arrangement for Torsion-test. Z = 78.000 in. lbs.; .S' = 
(</ = 2 in.; / = 12 in.). 

6, 7,9. Arrangrenieiit for Transverse Test, s = {/ = 125 in.; 
w = 9 in. ; « = 68 in. 

89 10. Arrangement for Tension-test with Recorder. S = 

71 in. 

II9 12. Yiews and Arrangement of 3Iachines. Vertical 
Machines : 



Mach. No. 


9, 10 


8 


7 


6 


5 


4 


3 


1 
2 

1 


I 


L = 


100 t. 


60 t. 


50 t. 


30 I. 


15 t. 


10 t. 


5 t. 


|2;4l. 


.9t 



Nos. I, 3, for cement, wire, thread, or transverse tests of cast iron ; No. zo is a 4.co]umn 
machine with cross«hcad ; small machines are driven by screw- power ; all machines can be 
mmutged for tension, crushing, transverse, torsion and shearing-tests. 
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EXPLANATIONS. Plate 17. 



l-O. Machines of Greenwood & Batley, Liim., Leeds, Eng. 
Sects. (619-622). 

1. Machine for tension, crushing, bending, torsion, etc. 

2. Machine for tension, crushing, bending, torsion, etc. 

3. Vertical machine for wire, leather, cloth. 

4. Movable chain-tester (without scale). 

5. Wire-tester, for tension only. Also a similar machine of same 

capacity for tension and torsion. 

6. Machine for testing wire, thread, textile fabrics, cement in ten- 

sion. 

7-1 O* Machines built by J. Buckton & Co., Liini., Leeds. 
Sects. 611-618. 

7. Horizontal machine for tension, crushing, bending, torsion, with- 

out changing holders. 

8. Vertical machine for tension, crushing, bending, torsion, shearing. 

9. Vertical machine No. 4, arranged for torsion and transverse tests. 
10. Duplex bending-machine No. 3 ; 10 strokes per minute ; for bars 

of X.8 X 2 X I in* ; made in three styles. 
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EXPLANATIONS. Plate 18, 

ISO-TON (Id5,000-Kr;.) RMKUV^SKLIiKRS MACHINE. 

DESIGNED AND BUILT UY WM. SELLERS k CO., PHILADELPHIA, PA. 
Secis. 623-635, 483. 48:, 501, 505, 550. (A ^I/, 21Q, 242.) 

1-13. Load-ill <licat or aii<l I>otails. 

I, 2. Vertical and horizontal sectirins. Support and initial strain- 
ing-device ; guides of movable parts in the frames. 
3. End view. 
4-6. Support of initial straining-device. 
7-II. Construction of supports. 
12, 13. Construction of small chamber in scale-case. 

14-18. Driving Mc^oliaiiisiii and I>etail8. 

14-16. Views of power anfi adjustment. 

17. Hydraulic press. 

18. Gear-train for adjustment of 14-16. 

19-a3. Holders and ]>etails. 

19-30, 32. Tension-holders. 

3lt 33. Holders for crushing-test. 

34, 35. Sapporting-saddles. 
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EXPLANyVTIONS. 



Plate 19c 



RIEHIiK TKSTING-MACHINKS AND APPAHATUS. 

DESIGNED AND BUILT BY RIEHL& HKOS. T£STING-MACHINE CO., PHILADELPHIA, 

I'A., U. S. A. 

Sects. 636-639, 460, 526-528. (A//, 1881, p. 147.) 

1, 2. Power MacliifieH for Tension, Crusliing:, and Trans- 
verse Tests; built : 



Like Fig. 
Z = 
S = 
T. P, 



I 



I 

150 t. 

II X4X 20 ft. 

8 in. to 6 ft. 



I 
100 t. 



2 
100 t. 



The machine may be 
operated at eight dif- 
II X 4X 8 ft.6in,: ferent straining-speeds 



8 in. to 24 in. 



— I 



*'g in. to 7 in. per min. 



3. Power Machine for Tension Crushing:, and Transverse 
Tests ; built : 



Like Fig. 
L = 

S - 



3 
50 t. 

6 X9ft. 3 in. X 2 ft. 9 in. 



In different sizes of capacities = 5 tons 
up to 150 tons, 5, 10, 15, 20, 25, 30, 50, 
75,ioo.and isotons.withsix straining- 
speeds — - 0.6 in. to 3j4 in. per min. 



4, £^. Power Machines for Tension, Crushing^f and Trans- 
verse Tests* [Same as previous, but with automatic operation of 
poise.] 

O. Power Machine for Torsion-tests. Capacity /- = 5000 lbs.; 
^' = 3 ft. 10 in. X 6 ft. 4 in. X 3 ft. 

7, 8. Transverse-test Machine with T>eflection-indicator 
for Cast Iron ; built : 



Like Fig. 
Z = 
5 = 



5000 lbs. 
4 ft. 10x3 ft. 3X I ft. 6 



30(X) lbs. 
3 ft.2X3ft.iXi ft.4 



8 
2400 lbs. 



Other types 
of these ma- 
chines are 
also built. 



9. Ciiafn-testers ; built for: /. - 25 tons ; Load-indicator .V— 6 ft. 6 / 
4 ft. 6 X I ft. 3 : Driving Mechanism .V = 2 ft. 6 X 2 ft. 6 X 2 ft. ; length 
of chain up to 100 ft. ; built of different type of capacity L ss 150 tons. 



lO, 12. 17, lO. Power and HhikI Si 

Like Fig. 17 

40 1. 
8 fi. X 4 ft. 6 X 13 ft. 



6fi.6x loft.X sft.afift.X 



Machine 19* is a pair of similar mac) 
Ifl. 17 and 19, hydraulic. 

11. T4>iisioii, CruHliiiiK, Transv«n 

/. = as I.: i" = 8 (t. X 7 (i- X a ft. 6 in. ; 
i:t. TtMlMluil Mndlinc. Hand-power, J 
a fi. 6. 

14, in, 10. Clotll-teMturs ; buili : 
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Plate 19. F. 
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EXPLANATIONS. 



Plate 20. 



OliSEN TE8TIXG-MACHIXES AXD APPARATUS. KEEP'S 

IMPACT machinf:. 

BUILT BY TIN I US OLSEN & CO., I'HII.A DELPHI, I'A., U. S. A. 
Sects. 640-643. 486 and 525. (L loa, //j,ji^ 1879. P- 36; 1883, p. 39.) 

I9 2. 100-toii Mneliiiie; designs. 

3-5. Automatic and Aiito^rapliic* >la<*]iiii<'. 

6-13. Details of tliis Macliiiio. 

14y ir». Similar Macliiiics, for Sliort and Loiigf Test-picceH; 

built : 



Like 
Fig. 

L = 



14 
200 t. 

i2fl.Xxi ft.Xsft. 4 



14 
150 t. 

II ft.4Xiofl. 6x4ft. 8 



15 
TOO t. 

8 ft. 9X7 ft.X4 fl 5 



15 
50 t. 

7fl.9X5fl. 8x3 ft. a 



16-1S>. Macliiiu'S Operated l»y Hand or Power, No. i6 Arranged 
for Determining Stress. 



Like Fig. 


16 


17 


A = 


100 t. 30 t. 


S = 






7\ P, = 






Like Fig. 


18 19 


L ■^. 


15 10 


S = 
T. P. = 


4 ft. 4 X .3 ft. 10 
X aft. 


4 ft. X 3 ft. 6 X 

I ft. ■-) 



16 and 17 
25 



18 
20 



j4 ft S ^' 4 fl. .' X 
I 3 ft. 4 



19 

7i 



19 

5 



3 ft. 6 y , ft. X , 3 ft, X a ft 10 X 
I ft 6 1 It. 4 



No. 16. Convertible into tension, crushing, and transverse machines, 
Nos. 18 and 19 do.; especially suitable for instruction; No. 19 largely 
used in foundries. 

20, 21. Wire, Hoop-iron, Hors<'nail, etc.. Testers, for hand 
and power ; built : 



Like 


\ 


Fig. 


20 


/- = 


10 t. 


S = 


4 ft. X6 ft. X a ft. 3 ft 


T.P.^ 


Up to 3 ft. 1. 



20 

7.^ 



20 
5 



21 

5 



22. Cement -testers, for Tension, Crushing^, and Transverse- 

T<\sfs, for hand and power: 



Like Fig. 

/. = 
5 = 



22 22 

IO(JO lbs. I 2000 lbs. 

4 ft. X 5 ft- «> X I fl. 4 I 4 ft 6 X 5 fl lo X 1 ft. 4 



2:i-25. Macliines for Textile Fahries; built : 



Like Fig. 

L = 



23 


24 


25 


20U lbs. 


100 lbs. 


20 lbs. 


10 in. X a ft. 9 in. X 8 in. 


10 in. X a ft. 3 X 8 in. 


— 



26,27. Chain-testers; built 



Like Fig. 
L = 
S = 



26 
200 t. 
120 ft. 



26 


26 


26 


27 


150 t. 


100 I. 


50 t. 


25 1. 


180 ft. 


115 ft. 


Ill ft. 


8ft.3x4ft.x3ft. 



28, 20. Spriiif^-testers; built: 



Like Fig. 

L = 
S = 



28 
20 t. 



28 
30 t. 



28 
40 ft. 



10 ft. 10 X 6 ft. X 5 fl. 6 12 ft. 6 X 6 ft. 6 X 5 fl. 6 13 ft. 6 X 7 ft. X 5 ft. 6 



Like Fig. 28 i 29 

/. = 50 t. 25(K) lbs. 

•^' — 14 fl. 6 X 7 fl. 6 y ,5 fl. ^ 4 fl. 6 X 3 ft. V 2 fl. 



29 

4000 lbs. 
5 ft. X 3 «• 4 X I ft. 4 



No. 2"^. F«»r tests under steady and under moving load. No. 29. Tension- 

and crushing-tests. 

.*{(). Transverse Maclnnes lor Cast-iron witli l>etieetonieter. 

.Sc-v( ral types. 
31, .*{-. Torsion Maeiiin<^; built: 



Like FiK. 



/ 



31 
i«;oo lbs. 



31 
5400 lbs. 

•V ^ , i>: y 4 . ;, ft. '?o ft.X4 fl.4X 4 
7. /'. - ii{> to li 111. V i^« fl. 7 in. X 16 '^t. 



;$;{. l\<M'p's Inipaet l^enduluni 3laeliine (Heisler Type), foi 
Cast Iron. 



31 


32 


18000 lbs. 


Torsion tool for 


i'vft.y 5 ft.x 5 fl. 10 

1 


machine Fig. 


1 jj in. X 16 ft. 

i 
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